Update to the general amber force field for small solutes with an emphasis on free energies of hydration.
An approach to a straightforward reparametrization of the general AMBER force field (GAFF) for small organic solutes and druglike compounds is presented. The parametrization is based on specific pair interactions between the solvent and the solute, namely, the interactions between the constituting atoms of the solute and the oxygen of water were tuned in order to reproduce experimental hydration free energies for small model compounds. The key of the parametrization was to abandon the Lorentz-Berthelot combination rules for the van der Waals interactions. These parameters were then used for larger solutes in order to validate the newly derived pair interactions. In total close to 600 hydration free energies are computed, ranging from simple alkanes to multifunctional drug compounds, and compared to experimental data. The results show that the proposed parameters work well in describing the interactions between the solute and the solvent and that the agreement in absolute numbers is good. This modified version of GAFF is a good candidate for computing and predicting hydration free energies on a large scale, which has been a long-sought goal of computational chemists and can be used in rational drug design.